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(57) Abstract: 

PROBLEM TO BE SOLVED: To always, stably and 
precisely realize head positioning control by preventing 
deterioration of positioning precision in regular head 
positioning control when a precise learning value isn't 
calculated at a learning processing time, that is, in 
the case of erroneous learning. 

SOLUTION: A CPU 10 executes learning processing at a 
starting time of a drive, and preserves the learning 
value for calculating a correction value in the head 
positioning control in a memory 11. When an impact 
exceeding a prescribed value is detected by an impact 
sensor 12 at the learning processing time, the CPU 10 
estimates that the erroneous learning occurs, and 
abandons the learning value to erase it from the memory 
11. 
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Sl^ai:, 
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*o#ai:, 

*WM6Wi&Ja#«l= £ 9 *tU $ ftfc1iWMfc«tt*»#-r 
Sfcfeco^y^at, 

[IMPS 3] 1ttElM«i#ttl*, «HE#SMSr**i-5 
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8»fE#s*aa*a»nfT«Ftcs&iE^3' Kick 
ss^g&a^aconfT&'f'ifc ur a^s«ia^a*> 

10 StSfgt, 
Jg^ai, 

sfcfew^-ey fat, 

-CHIEFS' K«*B«h9y^oy — h-5JW£& 

mris^w&a^ao^T^ ic, hue* ? >h ^atc j: 5 
(4. ?s&^s&s#aa»e>3*m$jxfc^3te«r;»aH-5 

Co 

i »*3S S WM.^4 * ? ISif i£S„ 
iO [!S*^7] 7 f -f^^±»c8E»StLfcf— 3?x— 

fglf&ot, 
£*5^at. 

MSSx-c * * tO«'fr*teHiR U MIE(fca%ti>M*p-?4fc 

s#at> 

40 5 7t»o^^ey^at, 

wiex ^ *?<n\ ja^-eW8s^s*aa#a»- «t 9jfta$ 

[st3«fS8] strf2»j^)#a«, mE#s*as^atcj; 



3 

ifim^&m^&iz i %mm<D^!&mz- <t 9 urn £ 
9 urn tstifrmwim^mffijEmzJim-t % r ^ £4$® 

£1-5111*312, lt*^4, Sf*«5, »**7, ft* 
•T5gS*^2, lf*«4, »#*5, »**7. 

lEtt^-r^Elfcasit. 

[St#«i 3] ^*^±t£E»£*irt:iJ-— #5*— * 
&Jlrffl Lfc£ i *W&b-fZv* * **Etti£ 

Sc 

l 4 ] MEMIKi^fttt:, W*W*aKi J; 19 IS 
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SJ«W*S»a#SltTSixfcc: ^r^^yhn- 

[xnomiftKn] 

[00 0 1] 

[38MoJBi-5S[»»!»] *3§^fi, x-f^iKES 
[0 0 0 2] 

^-Kf-f^^ (HD 

d) ^ * * ±icm&£*itc-v—7f^—?\zm^ 

^o^cr-fey* (CPU) ^^yl*tn7-f- K 

20 '<v*mfrt>tez>o 

[0 0 0 3] HDD-m, «3ftX«"lC*JVv 

T, ^ K-^-f ^^7t>'7'y/j:^K7^7'«*^ 
t&ttXbtitii&\z* -9— #9 4* (SfcWt-y— #h? 
y*?<<f : STW) J: *? *r 4 * £±fc:-»— 

tfXR*tt M3 1) left 5 J:5lcE»S;ftSrJ:# 

30 BftLrv^*^9^ft^o*M*tt»*olK»ftWcJ: 

^^<t e> ftJ^ffi(c J: 5 ^ ^ ^ l lcfi**»4-*-5 ^ , 
0 3tc^i-J:5^, /Jfx-^li, ll«3 0coj:p{c 

[0 0 0 4] HDD-Cfi, T'-^coE^lf^ (y-K/ 
7-f h) 1^— aK^^Att, K2*r*— 

(X«3 0) fcii^-T5J:5(c$iJ^iU> y - Y/v 
4 bttMHDBmfV ^fcffiB**ftiJ«i-sr ifeft 

[0 0 0 5] ^rr-C, HDDTte, «aiS:A^(C, 
> K/i^e— * (spm) lei^^-f ^^OBWBICBJH-*" 

TV^-5 0 

[0 0 0 6] e<z)U— #^fAtt, *S^a^J:t)W 
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^«t«9, 7^-hv<y^*jfflJ^{ci*3i>r, *- 

— y K«rlB«i-5fc»^«««^*iEtt*4Dl|LLr, ffi 

a^-^«:Iit5W^3>f;^^ (VCM) -Cfc 
[0 0 0 7] 

[0 0 0 8] *W«MB«r*i-«*— aK^^A-ett:, 7 

[0009] ^w&ssmcie 
ii^— > b~{SLm&ftmmx<DiSLm&#>mm<Dmt 

[0 0 10] 

[WH«r*«fei-*fcft<D^»] mftXter-f 

ft-c, %&^m*tbm&M>bm&tom (jess) 

y * fflttX (C <fc 9 mmM&Xh 5 V C Mfr JBUfflflM- 
Sfcfto«»B**WU £KMffltttc¥VmBlcj:g 

[0 0 11] r^i5 4f-^fA^«r^ 

^■y ^ssQfa^a^feiifflSixfc^fftt^iRo 

* <*Btt-0«r>*yi£«W -rSMttWK&trff*. 
[0 0 12] M»^S(i, a#o^y KffiBtfcfeflM*P* 
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(5 

#fc#a* if Lfcifrfrictt, $ *tfc*BB# 

[0 0 13] r^i5afc*rii^J:9 % Ko^«BdS|F 
Sr*k*i-5^i:{-J:0, iMfO^y KffiBSfcftM*>-O0> 

^B*»»*0»Lv^»ft«rl5Jh-e*a. 

[0014] Miawj»#att. ittE**»a^ 

[0 0 15] 

[ooi6] c^-r** vy^zf(nmm mnm&m<D 

(HDD) Srffl^L, Hll^ti5l^ *K»& 
ftx-hZr ^ i i, "T4**\\z.m\^x?—?<nw> 

tt, K/we— * (SPM) 3(cJ:9ffitEIIBi- 

ft a fc * f-fltra ^tis ?*- a* t*- * $ 

— *riSKS$nfc*-7#aiy 7i, 3.— Tx— ^«:iB» 
-fZiz&coy*— fit?* kfrbmiAZtiX^Zo 
[0 0 17]^K2fi, y-K^^K*ft7^h^ 

^K2lt ^ (VCM) 5tCj:«9SI2») 

ZtlZTf^z^^— * 4\Z.feMt£tiX\<'>Z> 0 V CM 5 
tt* KttB*»«W* (*-^^^A) -e^*^ 
0*J^J^ (>^^>h) -CfcO, W K?-f/<IC6 
Iw-g-^ixa VCM K9-f 6 A(Cl<fc D ■■kBXtffm&S 
^ IX^o WK7>f^IC6lt VCMK7-</<6Ai: 
S PMaicBKBSfESrfit^S S PM K9>f'*6 
B^r^, «izEt5^^o^ntj/t (CPU) 10 

[0 0 18] 7*4*? Y^J-f^ £l±(D^y K • 7*4 

x*T-t>'?y tmz* ^Kry^BB7i, y— k 

/7^h (R/W) ft^;U8t, f^^^yho- 
7 (HDC) 9i:, CPUlOt, ^yili, «rS 

[0019]^ KT^^BIK7tt, «»fflC0-!y K2 
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^KLTCPUl 0(Cga3«S^t)tt5o HDC 

So 

10 0 20] CPUlOlt r^^^K7-f^^^y 
a) <o^^^|gr^6o CPUioii, I^IIJS^lc: 
tT-f^o ^*!IUtt, 77'r>iEEPROM/ii:'(D 

f^MW^s^^yt^^ cpuio^ 

[0 0 2 1 ] £ ^Hffi^ffio^^^^ Ky-Y^ 

ft^, (^^js^^ji. cpuioii, m^^^i 
[0022] (^s/ K«s:«*a?)«j«i*) mmmmrnKDv* 

<< Y?<i :/icf*, CPU10*^>f>gS^t5t 
— ^i/^^AdSfllfigSixrv^. tfi'^-M*, « 
^KittB2fc**-J:5fc, Sc^bMfltff (nyFu- 
7S» C i^e>^MMlcJ:9*Wttft (^^K 
IP^VCMS) P«r»J»i-5 7w"-K^y^#J»5R. *5 
<tt/SK7>f-hv<y^»J^{c:ffliEM (Uf) SrJn* 

[0 0 2 3] !7*—K/<* g^ffig (g 

*$/y:^) R^sao^yKffii (y) b<Dm&tm 

IKSf (E) Jc»b««« (CI) tt, ffig 

(E) dSifntc^5i:5^, (P) £»J 

• Lt^y KOttiftWM«:»Tt«. ww"C, El 3 

fcsi* (Hi3o) aqg^Lrv^^tcj*, Steffi 
ora (ci) owj»»a«ifcw:, ffisaasa <e> * 
■tfo»c-e**v>»js* ( a e) 

[0 0 2 4] K^*17- KfKMtiRlcJ: 

&, jfiEfit (uf) wi: ic± 9, tana (A 

E) «r»«|L"C\ ttKKSfl; (E) Sr-fefafd-rSo 
-K7*l7-K»J»*f±, XlCTff&EltMfPtt (C2 

a) % mm^mmm^mmmmu (C2b) , &t***L 

h&9}V&Z.Z>1Z#><DX'{ (SWl , SW2) 

a»&#Mt£*L-CV*a. #{B^E«ffi«P« (C2a, C2 

b) w:v^nt>, s PMa^nHEKfcuasb^-f^^ 

^^*0*|E*«rlB*i-5*a^, ttlRKi (E) & 
-7- y £ w fc T4HBtoJB*»j«5^*S S 
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Uf) SrWU3i-5*S;^fc$ 0 7-f-K7t!7-K«» 

[0 0 2 5] K7*!7- K1MVai4>lbttO 7*-f 

K7>r ^ttassAisat?tt, 7-r-K7t7-K 

mW&<DX4 v 7-935 (SWl) 3:0 NIC LT 
f^SW2fj:OFF) , «»^VS{|<bEJMfPM 

(C2b) ^fitt*fs»ii, 

l i {c^#^^ e a*0ffi«fetf>«l*P*K:r*. 
70 ^-fyfl* (SWl, SW2) SrOFFfcLT, 
^SSffl^JEEffl»J»» (C2b) l*y^y 1 
tbTV>5^Sflg^fflV>T, «^ffi««T&6«jEffl[ (U 
f) SrlfflU 7^-K^7^a«i:Wt5o 
[00 2 6] — *\ raSfrb^MRlft (C 2 a ) 
I*, fflfflfim^ffiBBfliS (C 2 b). {B^JBEffifttJIft 
§5 (C2b) »cJ:S*JiEt?ttffl[|l*»»**srti±Lftv^ 

^-y^t-shr (sw2) ooNtci 9 sbfrr 

£<, IP*>> 9SJS£fi'&£Effi»J«lSB (C2a) ft, y*-* 

coy- K/9>r hSbf^-eog^i/y yyi^tt, 

20 «-fr***W^3*S««*JlfTi-5. tit, 

«»»6*|jElt (Uf) «r»ffiU 7<<—Y'<v9Wm 
^IdDStSo fib. #«N «-Mfc**»i-***-er* 

T\ MyfHI (SW2) tta**ttOFF«)*lB 

[0 0 2 7] (* i o^Jg^ffi) tlTi 1 Tkxm 2 

Ttt, CPUlOWtfftLTRStS, 
[0 0 2 8] HJIJt^jfttt, mS6LfcJ:5^ 
B«<&£Bjni«P«B (C2b) \z£Z®m&>8*\^ M2 
^7jk-fft%L\-£Zffi& (D) ^ h^^yiChofz^t* 

[0 0 2 9] *-f, WM2VMM#m#tS*L&k. CP 

>^->y ^^^"e^a^-^s (^t-^^sd 0 cpui 

B^MS: (E) ^^au, S^I^lf (E) frbr 
2) o 

[0030] w^-C, CPUlOlt «»-fe^1M 2^ 

«fc Olffltfc^SMft* (^Wffl=0 4r^^eyfc» 

i"5 (^f JX7 P S3OTES ) S4) « — CP 
Ul 0tt, MrtrviM 2^J:S«9Btta^/^>»fr|c 
f*. ^Jxf^^ h'mcy*^*? 1<D2 Oi^^mS^^ 
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VZ/S 3<ONO, S 5, S 6) 0 

[0031] sx±<n ± 5 teinm^&m^x 9 % * * y 

1 1 lc«:^fiE^^$ttTV>5o CPUlOd affi 

coy-K/^-f humzft?^?, Ktt«ifc*fiB»ic#ff 

«LfcJ:5ft*|jEII (Uf) ^Sffit§ 0 roMlElfi 

(Uf) Sr. — K'<y*M»»lcJ:9*aLfc«» 
ttfciraJM-Sw tic J: i<a<R'k*K#5ffi 

So 

[0032] 4n»¥«»BR*{c % ^SLtcjzS* 

ztizsimmm^o zzx\ cpuioit 

Sc^-T^o Sot, 5iW<D{ar«*«>»J«itc»tTLfci:# 

[0033] <$mm 1 ) b 5 tt\ mm&mm^mm 
tau^utcs^L^a^ic. cpuioit sm^m 

a*»rLftv*Jfc*&s*<ft0, **Wfc:*Ste*:»e> 
w^McSMLTRje-i-* Uf^si 1) o ft*5, 

«ao«ka*wtt. i^njfi^ffio^a^^i/^s i-s 

6 t[Sl*©M^f yT'S 1 2 — S 1 7 ti>bt£Z> 0 

[0034] <xf»9\2) H6tt, mnm&m<D£mm 

3OTES, S2 4) Q HP*>, 7K^X7- 

K^7-, K*7— ) ft£0>1>— #9* 

[0 0 3 5] ^r-c, 3tt¥SfcafcJ:0*fflS*Lfc* 

ry/S 2 4^^1^fy7 p S 2 1-S 2 6ii, |R| 
X*»tt0>»a*^y^S 1-S6 4:H«o#flS-eS> 

So 

[0036] (jb 2 (Dmm^m) 0 7 12 <73*isjb 
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■cfcSo *nffi&m\L Ky 7 h^^^s^x 

[0 0 3 7] AflqftlCfcfc, CPU10I1 fcjJH^s&a 

<omrm^ #*jaaicttfflLfcffi«»3sa (e) *k 
/a Hit=o«:^*y^»ift) n 0 

[0 0 3 8] KTa7©7P-ft-h*#89Lt, IR 

[0 0 3 9] SJ^f^I«^tl5i:, CP 

UlOft ^y K2S:f-f^^ l_LU:^#>R5£Lfc^ 
ffiv-y (^777 p S3l) 0 CPU 

1 Oil — y K2j&>fcRfflLfcif— *^S<Jl>T 
(E) ?:»£flU SgEffiSSBMfi: (E) 

a«r»T*"CjS?rrS (^7^7 P S3 2) . 
?0 [0 04 0] ^S^a<^^T^fc, CPU10 

U7y7 9 S3 3) 0 K!;7ht7dS«ttrv^tf, 
CPU1 Oi*F^# *V*T*&5 Ky 7 h^-7C0^^^7 

(xt^hmvc) ^s^-rs U7^7 p s3 3 

©YES, S39) o CPU10I1 Ky 7 

h^-7<OK««PlB»T*-C«fT"i-5 (^7^3 3 
4) . 

[0041] Ky y b*7<Dm&*$mi>mT^izwc y 

o CPUiOtt»^!?^i:J:!?, KJ7ht70»4 
0ft (DC) Sr»®-TS (^fy7 , S3 5) o CPU1 
QKs Ky 7 h*70**lHl» (DC) ^a^@»«T 

u a«ajH*»«*^*y i 

S36OTES, S37) D -*, K!l7ft7^4 
Hlft (DC) 3ftS*«BI»«:«*.a»*fctt, CPU 10 

x (^SflS=o£>*ry mum lt*t-*-s (^^y 

T'S 3 6<ONO, S 3 8) o 
0 [0 04 2] £X±(D X 0 \Z y CPU1 Olt ^^M<D 
»TSfCKy 7bt7^MUTVW R^ffWiy 

[0 0 4 3] ftib\ MrEo«[lJH^SftLa#lc*5*t5 Ky 

7ht7^1/^/U (») ii»<757-< hft^ 
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[0044] (mznn&Mm) Bsa»biaio«\ m 

[0 0 4 5] t^*^ l±l£«E»Six;fc-y-— #7*— 

(*«B) wiRAtttts ^o-^fiSlfcS 3-C^"TJ:5 
[0 0 4 6] Ld>U 0 9^19 1 T-^-fJ: 5 ^ 
&M) o fi£oT, »-^«i9 2t^tJ:5ic, ^ 

[0 0 4 7] J^±^) i 9 C^IOHX^iCf @ f 6 I 
"C**, KTil0O7P-ft-FMU, ^ 
[004 8] £1*, CPUlOli, ^^K2?:f^^ 

(apt, fit^t (e) i»&r-f^i© 

^/S42) 0 CPU 1014, Sfcii Lfc 1 Jl#O^W<fi 
^r^yil tc<&#ih5 Ury/S 43) e 
[00 4 9] CPU 1014, tV l«#CD3t 

4 4) 0 cpui ttia^fiij: v h^m<o^ 
lEmz^&m&nftztix^zbmwi^ 

^SttSr^^&y 1 1 icHRff-fS (^ry/S4 5(OYE 
S, S4 6, S47), fflBMtt cfc D t 

J#5£U affio^gfl6£jSSi (^Sft=0£:>^y left 

**) "T£ (^fy7 ( S4 5WNO ( S48) 0 

[0 0 5 0] J£X_ho i 5 te* cpuioft *£S*&31U: 
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[0051] 0 1 1 14, mmmmm<o^mm 

Ztf-T? bXhZ. ^Sfl»>b 

*L-Ci^5i«j£U St^iHttfjEttBfcbtf^SB 

[0 0 5 2] C PU 1 0f4, — y K 

Ifr^itS (^y^S 5 1) o C PU 1 0 14, x 

2) o CPU 10*4, J^Lfclffi^^BffiSr^y 
11KHIM¥1~5 Uf^S5 3) 0 
[0 0 5 3] CPUlOlt 1 1 fc*fc# L 

tz^m^m^m^\^^x^^^^mmT^ 

20 (7fy7 P S5 4) o r<Z>«3£#l3ll4, (^Hlfe^tgO^ 

pui of4, w«**«*©#i»^*v*»*ictt, 

«[*»blR5HKr»ffl-r5 (^f^S5 4(ONO, S5 
-ciK*UTv*S£**U y i 

5 U7y/S5 60YES, S5 7, S58) . 
fciHta* jE©** b 14, C P U 1 0 MOTfePJfcjfc L T 

30 NO, S 5 9) . 

[0 0 5 4] £X±<n£ ^(c, cpui 0f4, ^a«ia*c 

&mzm^xm^&mi>mft£Hfrkm7Z^iz»& 

t-14, ^BBiriHK »SB= 0*^*y "f 

S6oT, ffl»offiB»»«HW«2i»fTLfci#»c, K 
ofc*S««r«fflUr, KffiB*fc»*#«L<JB 

[0055] (m4(Dmmmm) mi 2(4, m4onig 
*LfcA»s*»«r, ^mvmmmtiSLmkxnmTZi/ 

[0 0 5 6] T^^KDI^ («^«) ^{4 

tRfit (E) d*b*r***»Jcov^A#0lfcRMi- 

[0 0 5 7]fiIISlf (E) &!7—y Lfc 

SPM3<D\mmzffimLtllfc&& (LI) , 
2ft«» (L2) , 3ftriM> (L3) , • • nJSfe^ 
& (LN) ttTIE* (1) ICt *>3fcfcb;tX<5o 
50 [0 0 5 8] 
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L1 = a1sin(1*27L/T*t) + j31cos(1*27c/T*t) 
L2 = a2sin(2*2 7r/T*t) + /3 2cos(2*2 7c/T*t) 
L3 = a3sin(3*2 7c/T*t) + j3 3cos(3*2 7c/T*t) 
Ln = ansin(n*2 7t/T*t) + i3ncos(n*2 7r/T*t)--- (l) 

:wt% TttspM3roi@6eBffc») % tttB^ngt? 

£>*3, al-an, j3 l-]3 nlin^fSfiiftSrtft 

i~* Q 

[0 0 5 9] ^SttLtt, Tf55£ (2) fclj: 9#«>fe*L 
[0 0 6 0] 

L = sqrt(arT2+j3 rT2) *s i n (n*2 * /T+ 0 ) (2) 
f!niE5£ (1) fC^i-J:?^ SPM3©@(E^JHLt# 

d«i**«> B2\z*r+mfoBEmn»mi& (C2a 

*fcl4C2b) TIS^: (3) ^SLT, ttlEI 

(Uf) $r^t±Si"5 0 

[0 0 6 1 ] Uf = (1+C1*P)/P*L- (3) 
fc«U L = L1+L2+L3+ • • • +Lrre*>S. 

[0 0 6 2] ffifc, ^-f * * 1 ©a*JC#f att* s *>Sft 
&«, ^S«L<fci&HCA=sqrt(a~2+j8~2)) t&ft 

(0) 0||[r4KtfW«tt«S:*»i-5wi#cft-5c 
U EI2^-r<t5*^a (D) ^A*$H)tS^^ 

n, mm (a) irffiti (0) oratt#*<ftotb* 

[0063] ^r^T% HIl 2^:7 a — HC^-TJ: 

(a) <hffita (0) ©ffattisft^ofca^fi, * 

[0 0 6 4] *i\ CPU1 OH, K2 Sr-^-r 

fS'T'S 1 0 0) 0 ftlC, CPU1 Ofi, IB— 

0 1) o CPU ion, ifflLfcfSt^gH (A) 
(0) ^r^^y 1 1 Uv^T'S 1 0 

2) . 

[0 0 6 5] 2mB<D¥ 1 3tihmAmTirz>b, CPU1 
on, >^ey 1 l^bilHBi2liIBo#*S« (&ff 

(A) <b{£ffl (0) ) SritgrfS Ur^SlO 
4) . r<otttt»**«fflRiSttrt-cfc4x«, cpui 
on, jtfflLfc^Sfflt (PJttf llsISO^Sffi) £j*^e 
yil|:ftfft5 (^fy/SlOS^YES, S10 
6) 0 -3f, attJttt**^a«»S6K±eo»^^W:, 
CPU 1 0ng&^§;& s fcofc£jf5£u 5H£<04*Wtt4r 

0 5C0NO, S 1 0 7) e 

[oo66i (» 5 (Dnmrnm) m 1 3 n, ^5 <^njs 
-^r-h-cfc^o *jtifi«ffln. *w««-c0>r*w#r 
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A-C*>S 0 --"C\ BU^Lfcal-a 
n, 0 1 nffe5 0 KT*ffttte&3S¥J«&RWi" 

[0 0 6 7] CPU 1 On, YZ^T-i*? 

f^s 1 1 0) o cpui on, isj— *sjb*> 
1 1) o cpui on, *ffiLfc¥W«o*»«ftft 

(a l~a n, 0 1 — 0 n ) ^^^yi 1 
70 (^X^S 1 1 2) o 

[0068] 2iHie^s« ! a^Ti-st, cpui 
on, ^^ty i i im@ t 2i*in<n&^m (*s 

SrJttti-S (^f^Sl 14) 0 ^OJtg5^ 

*#«fi»si«rt-efcix«. cpu ion, *£BLfc^ 
^fe («i*tfi0io*i«) ?r^yi itc^#i-6 

(^T^^S 1 1 5<75YES, S 1 1 6) „ — *jgR 
Jtl»*ds*«RJ6KJto»fr{ctt, CPUlOttH* 
S^feo^ifi^L, 0 
Ir^^yCM) i"5 (^^s/^S 1 1 5(DNO, S 1 
20 1 7) 0 

[0 0 6 9] (»6<D*Jfi^jB) H14M815I1, 
»6<oll««l!BfcBB«i-S^B&ao¥IRS:KMi-«yt 

KOBWl^f^I^y N7^*HfTi--5v'^7 i ^T 
[0 0 7 0] OTSl 4^^1111 5<^^n— — h £ 

mlt, ranjfi«jRo^B*as*ttWi-5o 

[0 0 7 1] Si*, CPU 1 on, ^.3/ K2l:f^^^ 

^j/^S 6 1). CPU 1 On, #§£1^ K<Sr 

BRU ^SAaS^Uffi-'S (^7^5 6 2, S6 
3) o CPUI On, R^VfrWMr <ttSS©#»S#« 

y 1 1 fC{fc^i-£ (^r-y^S 6 4<£>NO, S65) fl 
[0 0 7 2] R^SitffcofcfcWWLfcStefc 

n, cpui on^s«S:iSc^ (^t=o^^^ey i 

IfcfcMtt) i-5 (^7^S64WYES, S67) fl 
Z<Dt$. CPUlOn, R^fco^yKSfS: 

yS66) o 

[0 0 7 3] HDC9^tt^f^T^ 
fey— h=^^K^*fTSny5:t#tc, CPU 

ion, **-y 1 1 S:#figLT?U»^Sa^{C*^S 

5 (^^y^S 7 1 ONO) o 

[0 0 7 4] — *\ KASfc-5»&lcn, C 

50 pui on, ^yK*r«s/yy^N»iS*r, *^ 
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K£i!$R-T6 (^fy7 P S 7 KDYES, S7 

2, S7 3) o cpuioit mi^tru 

B S (^^5 7 4, S7 5) o K^S-Cft 
i^a^fcfS^SteSr^y 1 Hc^#ih<5 Ury/S 

7 5<£>NO, S7 6) o Rf S^fcofet«»rL 

fclfrfrtctt. CPUIO^I^SU Rf*9*s«> 
ofc— * K##«r^^ey 1 1 5 Uf^ys 7 

5OTES, S7 8) . ^(Oj:5 4fS^II:, 

ry^S 7 7) „ 

[0 0 7 5] £Lhtf><fc5K, #S«!s3U::fc5l, ^TRfg^ 

**«n*r»aiT?#*prt6tt**<*s. mutt 

[0076] or 7 0i6n m7 <Dmm 
tc^a&s^y b^ttm-H-r sto-cfctK mmv 

[0 0 7 7] HTHl 6<07n — — h$:#Ilt, 
[0 0 7 8] *i\ CPUlOtt, ^K2W>f^ 

i±«c**R*Lfc*VBs/y i^s-ciMbS** (* 

7y?S 8 1). CPUl 014, ^Sffi— y K* 

W*U Ufs//S8 2, S8 

3) 0 CPUlOlt »*W«r4WrU IMft»"C*v^§ 
y 1 Uf^S8 4 

ONO, S 8 5) o 
[0 0 7 9] »*S#fcofcfc«»Lfc»*IC 

(4, cpui o (^ffi=o5r>^y 1 

l(Cte*« -T5 (^y^S84©YES, S 8 7) 0 
w<D»-£fc:t4, CPUl 014, h^o^s^s (¥fy 

s) o mmm^v vyj ^mmmmcm^xhm^^ 

*>5«*lctt, CPU10I1 *Wtt«rtt*U 
j&s&ofc— v KS-i-Sr^^ey l 1 (*Ty-? 
S88OTES, S 8 9) 0 -tit, £— y K«COV> 

(^y^S 8 6) o 

[0 0 8 0] JBUb<fc J: ? fc, ^S#L3®T<oR^S<z>fca& 
*KE« (Uf) ds*nJ|cS*Lftv^fc«>, — y Kffi«*ae>W 
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left 3. fct, 
[0 08 1 ] (ft80>2tJBB1B) Bi7ii, ^80^JS 

(Ky7h^-70M) -e, r-r** i Jttc y — v/? 
io 4 h-c#ft^*frfc, a«o#s4tsracKLr»*s*a 

[0 0 8 2] £TFHl 7<07u — ^^r— h2r#J8LT, 
[0 0 8 3] £i\ CPUl 0 f 4 , HDC9^f>^Xh 

Z {*7-v7S 9 1) o CPU10H, @«i^y 

*KS^^fct£BRita:# Ky y b^ry^^^nm 

20 (^f^S9 2) o 1P*>, — y K2<D<fcR*&» 

SEds, ^fil^f^^f ^?r«^t5, .CPUl 0 
14, fiERUt^ Kj7ht7 u-</H£if*3ft fi y " K 
Mftf^SrUffi-S Uf^S 9 3^)YE S, S 

9 4) . 

[00 8 4] — j? s K y 7 U"<yu«±o*^lc 
(4, <t«*«>»a[^aSJ:?)»ffc:bTV^/t:aC), CPU 
lO(iy-K/7^h»M«ifct5 (^f^ys9 3 
CONO) o HDC9f4, CPUl 0^^y~K/"7^ h 

jo r, ss^y-hV7-f bm#*mft-fz (^r^s 

10 3). IP*,. CPUl 0(4, R*H»*"Cff - K/ 

[0 0 8 5] y h7-<0M^l^gtrt)> ten* 

^*S^c0^b^^^tLftV^^(CJ4, CPUl 0f4, 
^*>Stt63e-*"5 (^f y^S 9 50NO) . CPUl 

oj4, m^mzm^^rffiiEmzm&Lx\<^ tmm 

[0 0 8 6] ttt, CPUl 0f4, —s/ K2 

y ^^ij:»»s-&-c, s^co^s^s (fgy h^-c) 

(^fy^S 9 7, S 9 8) . :^iy h 
94 -C»W*iE»lc|»Ti-iitf, CPUlOli, Htfflb 
^fiSr^^y l i (c«:fft-5 O^^S 9 9 ON 

O, S 1 0 0) . C PU 1 0(4, ^ y h7 

^^rH^f L7t^«i:^HDC 9{Cii^0-r5 (^T^Sl 
0 1). R^SaSfcofc4§^f4, CPUl 0(4, 

^*«*r«* (WR-Otpc^eyidttlft) (^^ 
50 5/7 P S99©YES, S102). 
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[0 0 8 7] J£LbCD X 0 \Z S m#<D ]) - h»f£ 
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[0 0 8 8] 
[BIOWIiftM] 

[0 2] ra*H»»cBBflW-5^y K&SftaMKMlXo 

[in 3] se*ox^^^±T*o-^— tf^— 

-ho 

[0 6] 1 1 ^SffiM0WJi:^t57n-f t 

-ho 

[0 7] »2OXtt«ffi(ClH«r<5^V^S0!>#||R«:n 
miS:^7P-ft- ho 
[0 8] *3 03t*»»fcBB«r«*«iKKtt*»W-*- 



[0 9] JB3^3llt*JBJcBB«i--5*S«R*ttS:IftW-r 
57ttf>co0 o 

[0ii] m3<Dnmm<nmm^m&i-z>7*-?' 

ho 

[012] *4^*jK*ffl(c:H«^-5*««! s 3ao#IHS: 

[013] ms<vmMmmizm&-tz^tti i m<D¥m& 

10 R^tSfc*<7)7D-ft- ho 

[014] »6<^SIJfi?K«SfcBHSi-S^S«tS^^||S«: 

[015] meommnm^m^-r^^^m^m^ 

RWt5^7D-ft- ho 

[016] 7 0)||jK»ffi^Bafili-5#«Aa^^llR«: 

[017] «8^3tjn^«R(cnfii-r5¥VAao^insr 

20 l—fjXf 

3 K/We— * (SPM) 

5— #4 X =4 (VCM) 

6- * K9-Y'< 
6 A — VCM K^-f 
6B-S PM K^-Y^ 

8-y — k/^w h^^/w 

50 Q-f-f^^^yhp-y (HDC) 
1 0—r-f ^d^o-trs/ih (CPU) 
1 1 
1 
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HDC 



CPU 
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117 
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Iil7] 
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^S92 
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SI 03 
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